The time-dependent effect of lipopolysaccharide on kainic acid-induced neuronal death in hippocampal CA3 region: possible involvement of cytokines via glucocorticoid.
It has been reported that glucocorticoid (Gc) can induce neuronal cell toxicity in the hippocampus. In addition, we examined that serum Gc increased by restraint stress aggravated kainic acid (KA)-induced neuronal death in hippocampal CA3 region. However, the effect of other stressful stimulus like lipopolysaccharide (LPS) increasing serum Gc on KA-induced neuronal death was not elucidated until now. Thus, we examined the time course effect of LPS on KA-induced neuronal death in the hippocampal CA3 region of mice, especially to address the role of Gc and inflammatory mediators. In the present study, we found that an aggravating effect of LPS on KA-induced neuronal death was correlated with an alteration of hippocampal IL-1beta mRNA level at all time points, and the serum Gc and hippocampal IL-1beta mRNA level was peak at 90 min after LPS treatment (LPS 90 min) when the aggravating effect of LPS on KA-induced neuronal death was maximum. In addition, RU38486 (glucocorticoid receptor antagonist) decreased the hippocampal IL-1beta mRNA level and abolished the aggravating effect of LPS on KA-induced neuronal death at LPS 90 min and 24 h. In the immunohistochemical study, we found activated and ramified microglia (OX-42) and astrocyte (GFAP) at 24 h after LPS treatment (LPS 24 h) in the hippocampus. These results suggest that Gc itself, cytokines triggered by Gc, or both appears to be involved in the LPS effect depending on LPS pretreatment time.